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Extended Abstract
Introduction \

Climate change is recognized as one of the most critical environmental.challenges of the present century,
exerting profound impacts on the hydrological cycle and particularly on surfaceswater resources. Rising air
temperature and alterations in the temporal and spatial distributiomof precipitation have led to significant
changes in runoff generation, river discharge regimes, and the frequencydand intensity of extreme events
such as floods and droughts. These impacts are more pronounced in\arid and semi-arid regions, including
western Iran, where water resources are highly sensitive to'€limatic variability. The Meymeh watershed in
Ilam Province plays a vital role in supplying agricultural; domestic, and industrial water, and the
construction of the Meymeh Dam has further increased it§strategic importance. Despite this significance,
no studies have evaluated climate change impacts on this ba singythe latest IPCC Sixth Assessment
Report scenarios. Therefore, the present study aims to asseNe effects of climate change on surface water
resources in the Meymeh watershed using the CanESMS global elimate model, the LARS-WG statistical
downscaling model, and the SWAT hydrological model.

Materials and Methods

Future climatic conditions were simulated using outputs from the CanESMS5 global climate model under
SSP1-2.6 and SSP2-4.5,scenarios. These outputs were downscaled to the local scale using the LARS-WG
model to generateydaily precipitation and temperature data for the period 2031-2060. The performance of
LARS-WG was evaluated using statistical indices including R?, RMSE, and MSE. To assess hydrological
responses, the semi-distributed SWAT model was employed. Input data included a digital elevation model,
land useyand soil maps, andidailyameteorological data from 18 stations. Model calibration and validation
were performed using thé WAT CUP software with the SUFI-2 algorithm for the periods 2010-2016 and
2017-2020, respectiv: el performance was evaluated using the Nash—Sutcliffe efficiency (NSE) and
the coefficient of dete X{na‘uon (R?) based on observed and simulated streamflow data.

Results and Discussion

Calibration_results demonstrated a substantial improvement in SWAT model performance, with R?
increasing from 0.21 to 0.74 and NSE from 0.18 to 0.72. During the validation period, R* and NSE reached
0.90 and 0.87, respectively, indicating high simulation accuracy. Climate projections generated by LARS-
WG showed that mean annual temperature is expected to increase by approximately 2.9 °C (10.8%) under
the SSP2-4.5 seenario, while mean annual precipitation is projected to decrease by about 13.1% compared
to the baseline period. Hydrological simulations revealed a pronounced decline in surface runoff and river
discharge. The mean annual streamflow is projected to decrease from 5.63 m* s™! in the baseline period to
1.61 m* s7! in the future period, representing an approximate 70% reduction. Additionally, annual peak
discharge is expected to decrease by up to 80%, and summer flows are projected to approach zero in many
years, indicating an increased risk of hydrological drought despite a reduced likelihood of large floods.

Conclusion
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The findings of this study indicate that future climate change will have severe impacts on surface water
resources in the Meymeh watershed. Rising temperatures, reduced effective precipitation, and increased
evapotranspiration collectively lead to a substantial reduction in runoff and significant alterations in the
seasonal flow regime. The projected 70% decline in mean annual discharge and the pronounced reduction
in spring and winter flows pose serious challenges to agricultural water supply, domestic use, and aquatic
ecosystem sustainability. Results further suggest that the SSP2-4.5 scenario will result in more critical water
stress conditions compared to the optimistic SSP1-2.6 scenario. Consequently, the implementation of
climate adaptation strategies such as watershed management practices, artificial groundwater recharge, crop
pattern modification, and improvements in water-use efficiency is essential.“The integrated modeling
framework applied in this study provides a robust scientific basis for sustainable wateiresources planning
and management in western Iran under future climate change conditions.
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Fig 2. Digital elevation map (a), slope (b), land use (c), and soil (d) of the watershed
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Table 1. Statistical indices for SWAT model calibration and validation
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Table 2. Predicted changes in climatic parameters under SSP126 and SSP245 scenarios
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